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(54) TDMA system with discontinuous transmission 



(57) Alternative messages are transmitted in a time 
slot (e.g. 3) of a frame of a time division multiple access 
communications system during periods of silence or 
when no speech data is present. When an absence of 



voice is detected, an abbreviated message (60) is sub- 
stituted for a longer message in the time slot (31). In 
subsequent frames, the shorter message (60) is also 
substituted for the longer message until voice is detect- 
ed. 
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Description 
Related Application 

This application is related to the concurrently filed s 
and commonly assigned application entitled "Method 
For Channel Management In A TDMA Communication 
System," Serial No. 

Background of the Invention jo 

1. Field of the Invention 

The present invention relates to communications; 
more specifically, wireless communications. 75 

2. Description of the Related Art 

In a TDMA (Time Division Multiple Access) system, 
communication channels between a base station and a 20 
mobile communication device are defined in terms of a 
frequency and time slot. Each communication channel 
is assigned to a frequency and one of multiple time slots 
transmitted on a given frequency. In the case of systems 
adhering to TIA (Telecommunications Industry Associ- 25 
ation) Standard IS-1 36.2, three time slots are associat- 
ed with each frequency. As a result, three channels are 
assigned to each frequency. 

FIG. 1 illustrates an arrangement of time slots as 
defined by Standard IS-1 36.2. A sequence of frames is so 
transmitted where each frame contains six time slots. 
Each time slot contains the data associated with a com- 
munication channel. The half-frames contain 60 milli- 
seconds of information where each time slot contains 
20 milliseconds of information. Each time slot contains 35 
324 bits. As a result, for a given communication channel, 
324 bits of information are transmitted each half-frame. 

FIG. 2 illustrates the different fields associated with 
the 324 bits from one of the slots of FIG. 1. The fields 
are defined by Standard IS-1 36.2. Field 40 is labeled G 40 
and is used as a guard field between slots and contains 
6 bits. Field 42 is a ramp field having 6 bits which are 
used to provide time for a mobile transmitter to reach 
full operating power after being off for the previous slots. 
DATA field 44 is 1 6 bits long and is used to transmit data. 45 
SYNC field 46 is 28 bits long and is used to transmit a 
synchronization pattern. DATA field 48 is 122 bits long 
and is used to transmit data, SACCH field 50 is 12 bits 
long and is used to transmit the SACCH message (Slow 
Associated Control Channel). This field is used to ex- so 
change signaling messages between the base station 
and mobile device. These signaling messages include 
information regarding the quality of the channel. CD- 
VCC field 52 is 12 bits long and is used to transmit the 
CDVCC message (Coded Digital Verification Color ss 
Code). This channel is used to indicate that the base 
station and mobile device are exchanging proper data. 
DATA field 54 is 122 bits long and is used to transmit 



data. The data fields are typically used to carry informa- 
tion such as speech data. The Standard also permits 
replacing data fields 48 and 54 with a FACCH field (Fast 
Associated Control Channel) message. This message 
is used to exchange information between the mobile and 
base station in situations such as handoffs. It should be 
noted that during this time the voice data is blanked so 
that the signaling message may be passed between the 
mobile and base station. 

Communications between a base station and a mo- 
bile communication device include messages contain- 
ing data corresponding to speech. In many conversa- 
tions, it is typical for moments of silence to occur. As a 
result, messages carried between the base station and 
mobile device are carrying data representative of si- 
lence. This is wasteful because mobile unit battery pow- 
er is being used to transmit information representative 
of silence, and in addition, other channels are receiving 
interference from a channel that is only transmitting data 
indicative of silence. 

One suggested solution to avoid wasting transmis- 
sions by sending data representative of silence or ab- 
sence of voice is to stop transmitting in periods of silence 
except for transmissions containing information relating 
to channel quality. In a one second period of relative si- 
lence, only three transmissions rather than 50 transmis- 
sions would be sent. The three transmissions are in the 
324 bit form of FIG. 2 and contain the channel quality 
information in DATA fields 44, 48, and 54. This solution 
offers the advantage of reducing co-channel interfer- 
ence and reducing battery drain at the mobile; however, 
it creates a problem for the party receiving the message. 
The party receiving the message will simply hear silence 
as opposed to background noise when no transmissions 
are made. This may make the users feel as if the call 
has been dropped when in reality it is simply a silence 
transmission. 

A second suggested solution addresses this prob- 
lem. Once again, a period of silence is detected using 
a voice activity detector, and transmission stops except 
for five transmissions per second. The five transmis- 
sions are in the 324 bit form of FIG. 2. Three of the five 
transmissions are used to transmit channel quality in- 
formation in DATA fields 44 ; 48, and 54. The remaining 
two transmissions are used to transmit comfort noise in- 
formation in same DATA fields. Comfort noise informa- 
tion is information representative of background noise 
that is transmitted to a receiver. The receiver uses the 
comfort noise information to generate background noise 
that a user may hear. As a result, in periods of silence 
a user still can hear background noise and therefore be 
assured that the communication channel has not been 
interrupted. 

Both of these solutions suffer from the same prob- 
lem. They both make it difficult for a base station to mon- 
itor channel quality when choosing an available channel 
for assignment to a new call. It should be noted that dur- 
ing a period of silence, the transmitter at the mobile is 
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turned off for a large majority of the time (45 out of 50 
possible transmission times). When the base station 
makes an interference measurement, it may get a false 
low interference reading based on a mobile that is tem- 
porarily not transmitting. As a result, the base station 
may assign a low quality channel to a new call. 

Summary of the Invention 

An embodiment of the present invention solves the 
aforementioned problems by continuing to transmit in 
each time slot during periods of silence; however, the 
number of bits transmitted in the time slot is reduced to 
save battery power and to limit interference in other 
channels. The reduced number of bits are used to carry 
channel quality information and comfort noise informa- 
tion. As a result, this embodiment of the present inven- 
tion allows transmission of comfort noise during periods 
of silence and still allows an accurate measurement of 
interference when assigning a channel to a new call. 

Brief Description of the Drawings 

FIG. 1 illustrates a series of half-frames associated 
with a single frequency of a TDMA system; 
FIG. 2 illustrates the fields of one of the time slots 
of FIG. 1; 

FIG. 3 illustrates several half-frames with time slot 
3 carrying a message associated with a period of 
silence; 

FIG. 4 illustrates the fields of an abbreviated mes- 
sage; 

FIG. 5 illustrates the fields of another abbreviated 
message format; and 

FIG. 6 illustrates several half-frames with time slot 
3 carrying difference abbreviated messages. 

Detailed Description of the Invention 

FIG. 3 illustrates a sequence of half-frames for a 
particular frequency in a TDMA system. Each half-frame 
is broken into three time slots where each slot is asso- 
ciated with a communication channel. If, for example, 
slots 1 and 2 are not transmitting periods of silence, the 
full 324 bits associated with the slot are transmitted. If 
the communication channel using time slot 3 is in a pe- 
riod of silence, only 80 bits of information are transmitted 
during the time slot. This is illustrated by shaded region 
60 in each time slot 3. As a result, there remains only a 
small portion of time slot 3 used for actual transmission. 
During the remaining portion of time slot 3, no transmis- 
sions are present and as a result, power drain and co- 
channel interference are reduced. In this example, the 
width of shaded region 60 is only 80 bits. However, the 
width of region 60 may be increased or decreased by 
transmitting more bits or less bits, respectively. 

FIG . 4 illustrates the fields that are transmitted when 
periods of silence are detected. A time slot will still be 



324 bits long, however, only 80 bits will be transmitted. 
This provides a reduction of power thereby increasing 
battery life and also reducing co-channel interference. 
When periods of silence are detected, the 80 bits of FIG. 

5 4 are transmitted instead of 324 bits of FIG. 2. Once 
again, field 70 is a guard field of 6 bits and field 72 is a 
ramp field of 6 bits. Field 74 is a data field containing 16 
bits and field 76 is a synchronization field containing 28 
bits. Field 78 carries an SACCH message and is 12 bits 

io long. Field 80 is 12 bits long and contains the CDVCC 
message. When silence or absence of voice is detected, 
either the mobile or base station transmits the 80 bit field 
and places the channel quality information in field 78 as 
an SACCH message and places the comfort noise in 

is field 74. The 80 bits of FIG. 4 are transmitted in each 
time slot associated with the communication channel. 

Since a transmission is made during each time slot 
associated with the communication channel, when co- 
channel interference is measured, the measurements 

20 are made using samples from the first part of the time 
slot so as to get an accurate measurement of interfer- 
ence. 

It should be noted that the number of bits transmit- 
ted during a period of silence need not be limited to 80 
2S bits and need not be limited to the fields specified in FIG. 
4. For example, it is possible to vary the number of bits 
associated with each field or to add or subtract fields 
from those shown in FIG. 4. For example, FIG. 5 illus- 
trates sending additional data field 92 after the CDVCC 
30 field. It is also possible to place comfort noise informa- 
tion in data field 90 of FIG. 5 while placing fax or modem 
data in data field 92. Recalling FIG. 4, it is also possible 
to transmit the comfort noise information in field 74 for 
a portion of the time and to send other types of data in 
35 data field 74 the rest of the time. For example, use of 
data field 74 may be used for different purposes in dif- 
ferent half-frames. FIG. 6 illustrates half-frames N, N+1 , 
N+2, and N+3. Each half-frame contains three time 
slots. In this example we are assuming the channel as- 
40 sociated with time slot 3 is transmitting silence and 
therefore an abbreviated message is being transmitted 
in place of the usual longer message. This shortened 
amount of data or number of bits is indicated by shaded 
area 100. In half-frame N, comfort noise data may be 
45 transmitted in field 74. In half-frames N+1 additional 
comfort noise data may be transmitted while in half- 
frames N+2 and N+3 data associated with a fax, a mo- 
dem, or e-mail may be transmitted. It is possible to trans- 
mit as few as 1 or 2 half-frames containing comfort noise 
50 per second while using the other half-frames to transmit 
other information. For example, two out of 50 half- 
frames per second may be used to transmit comfort 
noise while the remaining 48 half-frames may be used 
for transmitting other data. 

55 
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Claims 

1. A method for transmitting alternative messages in 
a time slot of a frame of a time division multiple ac- 
cess communications system, the method compris- 
ing the steps of: 

detecting an absence of voice; 
substituting an abbreviated message for a long- 
er message in the time slot; and 
continuing to substitute the abbreviated mes- 
sage for the longer message until voice is de- 
tected. 

2. The method of claim 1 , further comprising the step 
of including comfort noise information in the abbre- 
viated message. 

3. The method of claim 1 , further comprising the step 
of including channel quality information in the ab- 
breviated message. 

4. The method of claim 3, further comprising the step 
of including comfort noise information in the abbre- 
viated message. 

5. A method for transmitting alternative messages in 
a time slot of a frame of a time division multiple ac- 
cess communications system, the method compris- 
ing the steps of: 



1 1 . The method of claim 7, wherein the second shorter 
format message includes channel quality data anc 
comfort noise information. 

12. A method for transmitting alternative messages in 
a time slot of a frame of a time division multiple ac- 
cess communications system, the method compris- 
ing the steps of: 

detecting an absence of voice; 
substituting a shorter format message for a 
longer format message in the time slot; and 
continuing to substitute the shorter format mes- 
sage for a longer format message until voice is 
detected, the shorter format message having a 
16 bit data field, a 28 bit synchronization field, 
and a 12 bit SACCH field. 

1 3. The method of claim 1 2, wherein the shorter format 
message comprises at least 80 bits. 

14. The method of claim 1 2, wherein the shorter format 
message comprises a 6 bit ramp field. 

1 5. The method of claim 1 2, wherein the shorter format 
message comprises less than 324 bits. 



detecting an absence of voice; 
substituting a first shorter format message for 
a longer format message in the time slot of a 
first frame; 35 
substituting a second shorter format message 
for a longer message in the time slot of a sec- 
ond frame; and 

continuing to substitute at least one of the 
shorter format messages for a longer format 40 
message until voice is detected. 

6. The method of claim 5, wherein the first shorter for- 
mat message contains a different type of informa- 
tion than the second shorter format message. 45 

7. The method of claim 6, wherein the first shorter for- 
mat message includes comfort noise information. 

8. The method of claim 7, wherein the second shorter so 
format message includes fax data. 

9. The method of claim 7, wherein the second shorter 
format message includes modem data. 

55 

10. The method of claim 7, wherein the second shorter 
format message includes channel quality data. 
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FIG. 4 
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